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Ground calibration method of installation error for star sensor

based on three positions method

Wang Hongli, He Yiyang, Lu Jinghui, Yang Yang, Chen Junyu
(Department of Control Engineering, Rocket Force University of Engineering, Xi’an 710025, China)

Abstract: Aiming at problems such as complicated calibration models and trivial test progress, which are
occurred during the calibration of installation error for star sensors, a novel ground calibration method of
installation error based on three positions was introduced. Firstly, a mathematical model of installation
error was established according to Euler transformation of coordinate systems. Secondly, a new ground
calibration strategy of installation error based on three typically-selected positions on a triaxial precise
turntable was put forward. The least square method and three positions method were adopted to conduct
simulation contrast experiments. Simulation results demonstrate that calibration result stability of three
positions method increases by nearly 10 times than calibration result stability of least square method.
Furthermore, three positions method has simplified the calibration test procedure, which has important
practical reference value to improve the operational accuracy of star sensor.
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Fig.1 Installation error of star sensor diagram
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Tab.1 Star sensor parameter index

Parameters Index

FOV/(°) 20x20

Focal length/mm 43.56
Pixel array/pixel 1 024x1 024

Pixel size/mm 0.015
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Tab.2 Comparison of installation error calibration

result
Installation  Installation  Installation
Method error mgle error angle error angle
on X axis on Y axis on Z axis
(") (") (")
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Fig.3 Calibration result of X axis installation error a,
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